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Abstract: A new chemical formula of fungicide based on copper (copper-ammoniac phosphate) was 
tested between 2007 and 2008 at SC Agroindustriala SA Cluj-Napoca, along with copper based 
fungicides widely spread and used in the protection of stone fruit species. The fungicides spoken of 
were: Funguran, Kocide 101WP, Champion 50 WP, CBF (copper based fungicides), which display a 
similar behaviour with statistically ensured differences in the control of Monilinia laxa, Xanthomonas 
pruni, Polistigma rubrum, Taphrina pruni in the plum, Monilinia laxa, Coccomyces hiemalis, 
Stigmina carpophila, Xanthomonas campestris in the cherry and Stigmina carpophila, Monilinia laxa 
and Coccomyces hiemalis in the sour cherry. The advantages displayed by CBF are: efficiency similar 
to the acknowledged copper based fungicides with a cooper doses ten times lower per hectare, 
meaning ten times lower price, long lasting effect, as through the NH4+ grouping they connect the 
foliar surface, non-polluting clean product, formula compatible with diverse foliar fertilizers. Thus, 
this product lowers the degree of attack to 1/3 and 2/3 as to the untreated control, similarly to the 
acknowledged fungicides. 
INTRODUCTION 
 
The control of diseases with stone-fruits species represents a major problem in their 
cultivation technology. In spite that first site their phyto-sanitary protection seems a resolved 
problem, there still are some challenges regarding costs, efficiency, pollution severity and the 
presence of chemical residues on the fruit. Thus, on the location of SC Agroindustriala SA 
Cluj-Napoca, we have tested a new cooper based product, i.e., efficient, cheap, long lasting 
efficiency and friendly with the environment. 
 
MATERIALS AND METHODS  
 
The experiment were located with SC Agroindustriala SA Cluj-Napoca, on its farm 
named Steluta (Starlet).Of the stone-fruit group there have been taken under study the plum, 
sweet cherry, sour cherry. In order to get rid of the differences between species, we have 
carried out treatments of one cultivar of each species (Stanley with the plum, Van with cherry, 
and Oblacinsca with the sour cherry). For each variant there were taken 5 trees. The degree of 
attack has been calculated depending on the intensity and occurrence of each disease and 
species separately. CBF 0.02% was tested along with other copper-based fungicides 
(Funguran, Kocide 101WP, Champion 50 WP) administered in 0.2% concentration. There were 
carried out three treatments: the first on leaf falling, in 2007, the second at floral button and the third 
one at petal shake in 2008. 
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RESULTS AND DISCUSSIONS 
 
It is already well known the part played by metallic copper in the control of many 
diseases in the stone-fruit, a substance to be found with a series of fungicides based on copper 
hydroxide too, as are the products utilized in our experiments, as well. 
Table 1 introduces the effect of the copper-based product in preventing and control of 
the diseases in the plum (Monilinia laxa, Xanthomonas pruni, Polistigma rubrum, Taphrina pruni), 
as compared to the untreated control, respectively to other copper-based products widely known and 
recommended by literature in the control of plum diseases ((Funguran, Kocide 101WP, Champion 50 
WP). 
With the plum, in case of infection with Monilinia laxa, CBF has an effect similar to 
that of the other copper-based fungicides, and the degree of attack is lowered with differences 
statistically ensured with the untreated control. With CBF, the difference compared to the 
control is of 15%, the highest of all experimental variants. The piercing of the plum (due to 
Xanthomonas pruni attack) is controlled similarly in the company of differences distinctly 
positive, as to the control.  
Table 1 
The effect of copper-ammoniac phosphate compared with other copper-based fungicides in the prevention and 
control of main diseases in the plum 
 
Variant Degree of attack, % 
Degree of attack as to 
control, % 
Differences as to 
control, % 
Significance of 
difference 
Monilinia laxa 
Control 26.00 100.00 -  
Funguran  12.67 49.00 13.33 ** 
Kocide 101WP 13.33 51.00 12.67 ** 
Champion 50 WP 11.33 44.00 14.67 ** 
C.B.F. 11.00 42.00 15.00 ** 
   DL 5% = 7.07          DL 1 % = 10.28          DL 0,1 % = 15.42 
Xanthomonas pruni 
Control 34.00 100.00 -  
Funguran 18.33 54.00 15.67 *** 
Kocide 101WP 18.33 54.00 15.67 *** 
Champion 50 WP 16.33 48.00 17.67 *** 
C.B.F. 16.00 47.00 18.00 *** 
                      DL 5% = 2.96           DL 1 % = 4.30            DL 0,1 % = 6.48 
Polystigma rubrum 
Control 11.00 100.00 - - 
Funguran 4.33 39.00 6.67 *** 
Kocide 101WP 5.33 48.00 5.67 *** 
Champion 50 WP 5.33 48.00 5.67 *** 
C.B.F. 6.33 58.00 4.67 *** 
                      DL 5% = 2.38           DL 1 % = 3.40            DL 0,1 % = 5.21 
Taphrina pruni 
Control 17.00 100.00 - - 
Funguran 9.67 57.00 7.33 * 
Kocide 101WP 12.00 71.00 5.00 - 
Champion 50 WP 11.67 69.00 5.33 - 
C.B.F. 11.67 69.00 5.33 - 
                      DL 5% = 6.03           DL 1 % = 8.61            DL 0,1 % = 13.21 
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Even better results with the experimental products are to be obtained in case of preventing 
and control of red spotting in the plum (due to Polystigma rubrum ), where the differences 
recorded in comparison with the control are very significantly positive.  
No the same thing is to be said about infestation with Taphrina pruni where, with the 
exception of the treatment with Funguran, all other products have not recorded statistically 
ensured differences in comparison with the control. In other words, this disease of the plum 
cannot be controlled by means of these product. 
Table 2 introduces the results referring to the effect of the copper-based product and of 
the other products experimented in the preventing and control of main diseases in the cherry. 
Monilinia laxa is being controlled by all the four products in an almost identical manner, with 
differences regarding the degree of attack, very significant as to the control.  
Table 2 
The effect of copper-ammoniac phosphate compared with other copper-based fungicides in the prevention and 
control of main diseases in the sweet cherry 
 
Variant Degree of attack, % 
Degree of attack as to 
control, % 
Differences as to 
control, % 
Significance of 
difference 
Monilinia laxa 
Control 22.00 100.00 -  
Funguran  6.33 28.77 15.67 *** 
Kocide 101WP 6.33 28.77 15.67 *** 
Champion 50 WP 5.33 24.22 16.67 *** 
C.B.F. 5.67 25.77 16.33 *** 
   DL 5% = 2.91          DL 1 % = 4.23          DL 0,1 % = 6.35 
Xanthomonas campestris 
Control 26.00 100.00 -  
Funguran 16.00 61,53 10.00 ** 
Kocide 101WP 15.00 57,69 11.00 ** 
Champion 50 WP 15.00 57,69 11.00 ** 
C.B.F. 15.67 60,26 10.33 ** 
                      DL 5% = 3.79           DL 1 % = 5.51            DL 0,1 % = 8.30 
Coccomyces hiemalis 
Control 51.67 100.00 - - 
Funguran 18.67 36.13 33.00 *** 
Kocide 101WP 18.00 34.83 33.67 *** 
Champion 50 WP 17.67 34.19 34.00 *** 
C.B.F. 26.67 51.61 25.00 *** 
                      DL 5% = 8.06           DL 1 % = 11.52            DL 0,1 % = 17.66 
Stigmina carpophylla 
Control 16.00 100.00 -  
Funguran 10.00 62.50 6.00 *** 
Kocide 101WP 6.00 37.50 10.00 *** 
Champion 50 WP 5.00 31.25 5.00 *** 
C.B.F. 5.00 31.25 5.00 *** 
                      DL 5% = 0.57           DL 1 % = 0.79               DL 0,1 % = 1.21 
 
The results regarding the diminishment in the degree of attack are similarly with 
Coccomyces hiemalis and Stigmina carpophila. With Xanthomonas campestris the differences 
compared with the control are distinctly positively significant. CBF similarly with rest of the 
tested fungicides can be successfully utilized in the prevention and control of diseases in the 
experimental variants. 
With the sour cherry, the tested fungicides considerably lower the degree of attack from 
the part of Monilinia laxa , Coccomyces hiemalis and Xanthomonas campestris, the 
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differences being distinctly and very significantly positive in comparison with the control. 
However, on Monilinia laxa attack on the sour cherry, CBF was less efficient than the others 
tested fungicides (Table 3). The difference, to the control in the case of CBF was of 9% 
meaning 72.38% of the attack severity in the untreated control. 
Table 3 
The effect of copper-ammoniac phosphate compared with other copper-based fungicides in the prevention and 
control of main diseases in the sour cherry 
 
Variant Degree of attack, % 
Degree of attack as 
to control, % 
Differences as to 
control, % 
Significance of 
difference 
Monilinia laxa 
Control 32.33 100.00 -  
Funguran  16.67 51.72 15.66 *** 
Kocide 101WP 12.67 39.31 19.66 *** 
Champion 50 WP 13.00 40.33 19.33 *** 
C.B.F. 23.33 72.38 9.00 ** 
   DL 5% = 4.27          DL 1 % = 6.22          DL 0,1 % = 9.36 
Xanthomonas campestris 
Control 20.00 100.00 -  
Funguran 10.33 51.65 9.67 ** 
Kocide 101WP 11.00 55.00 9.00 ** 
Champion 50 WP 12.00 60.00 8.00 ** 
C.B.F. 10.33 51.65 9.67 ** 
                      DL 5% = 4.67           DL 1 % = 6.79            DL 0,1 % = 10.22 
Coccomyces hiemalis 
Control 8.33 100.00 - - 
Funguran 4.03 48.37 4.30 *** 
Kocide 101WP 6.70 80.43 1.63 *** 
Champion 50 WP 6.70 80.43 1.63 *** 
C.B.F. 2.76 33.13 5.57 *** 
                      DL 5% = 0.86           DL 1 % = 1.30            DL 0,1 % = 2.08 
 
With all the three stone-fruit species, CBF proved itself efficient, sometimes as efficient 
as the other acknowledged copper-based products. Taking in consideration that with CBF the 
metallic copper dosage per hectare is ten times lower, thus pollution and costs go down ten 
times too, one can conclude that this chemical formulation surpasses by far the acknowledged 
copper-based products. To this one can add that this product can be administered in 
formulations of foliar fertilizers enhancing the efficacy. 
If we follow only the effect of these fungicides on moniliosis ( due to Monilinia laxa 
attack) with all species under study- the disease being common with all species (fig.1)- we 
notice that this disease attacks, in the heaviest manner, the sour cherry, followed by the plum 
and then by the sweet cherry and that the copper-ammoniac phosphate is more efficient than 
the other copper-based products in the plum, similarly efficient with the sweet cherry; 
however it is surpassed by the other fungicides. 
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Figure 1 
 Effect of various copper-based products in the treatment of moniliosis (Monilinia laxa) with certain stone-fruit 
 
CONCLUSIONS 
 
1. Copper-ammoniac phosphate has proved its efficacy as fungicide in the control of the main 
disease in the plum, sweet cherry, sour cherry;  
2. The degree of attack, in the case of diseases of experimental variants, was lower by 1/2 up 
to 2/3 owing to the utilization of copper ammoniac phosphate; 
3. This copper-based fungicide implies the utilization of 200-300 g of copper sulphate/ha, 
thus, lowering the costs/ha by ten times and the environmental and fruit pollution, too; 
4. The effect of this new copper-based fungicide is similar or sometimes even better than that 
of the acknowledged products; 
5.  Lack of alkaline reaction makes it compatible with the majority of pesticides; 
6.  It can be administered together with a series of leaf fertilizers; 
7. As it is absorbed by the surface of leaves it possesses an effect of longer duration; 
8. The multiple advantages it displays recommend the copper-based phosphate for the 
technologies of phyto-sanitary protection of the stone-fruit. 
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